Several unusual complexes of ytterbium(II) stabilised by coordination to mixed O 4 X 2 -donor macrocyclic ligands (X = O, NH, S or Se) are described. Distorted 8-coordination is evident from the crystal structure of the neutral [YbI 2 ([18] 
The chemistry of the lanthanides (4f elements) is dominated by the 3+ oxidation state, 1 and apart from the fluorides and oxides of Pr 4+ and Tb 4+ , only cerium forms an extensive range of compounds in the 4+ state. [1] [2] [3] For many years lower oxidation states were limited to some divalent samarium, europium and ytterbium complexes, and compounds such as LaI 2 or GdS, which were formulated as "metallic" Ln(III) species with the extra electron delocalised in a conduction band. 2 Early uses of Eu(II) as a one electron reductant were followed by the development of a similar role for SmI 2 
Experimental
Details of the spectroscopic and electrochemical measurements and X-ray crystallography are given in the ESI. ‡ [YbI 2 ([18]aneO 4 S 2 )]. YbI 2 (0.050 g, 0.117 mmol) was dissolved in acetonitrile (10 mL).
[18]aneO 4 S 2 (0.035 g, 0.117 mmol) also dissolved in acetonitrile (10 mL) was then added and the reaction mixture was stirred for ca. 10 min. After reducing the solvent volume by a quarter in vacuo, toluene (20 mL) was added. This led to precipitation of a small amount of off-white precipitate. The flask was then placed in the freezer for ca. 2 h which increased the amount of precipitate. This was collected by filtration and dried in vacuo. several weeks in a freezer at −18°C.
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